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Abstract of JP2076861 

NEW MATERIALThe compound of formula I (R is fluorine-containing organic group). 
EXAMPLE^^S'-Nitro-l'-triazoO^^-difluoropropionicacid methyl ester. 
USE:A radiosensitizer. 

PREPARATION:The compound of formula I can be produced by the addition reaction 
of a fluorine-containing epoxy compound to the compound of formula II. The reaction 
is carried out at 0-100 deg.C, preferably 50-70 deg.C without using a solvent or in an 
alcohol, dioxane, etc. 
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1 -(2\ 3' - x#*>7*o fcf*)- 3 - i h 
o-l.2,4-P;77-il4.2j(2 5aaol)U 
*ft&5 0*4*j0*. 7 0 TCt? I 2 ^felto^glo 

A * a v He J: 0 * l-O^-T^HP^^' 

- t Ko + ->7*ok»-3 - _ ho - 1 ,2.4 

- h 'J 7 '/ — A> I . 8 9y(8 . 2 1 aaol)£$f:. 
CfclC, ^Hrh7tKo77>l Oafi-fcta^St 
il^WU *#T, '/'xfji/7;yt^77- 

h y KCD A S T)2 . OfCl 2 .4 aaol) 

h;o7 nuowfliaL, i-(2'-7ju 




st a - 3 ' - 7 *fe Hr->rok» - 3 - i h a - 
l,2,4-h'J7 , /-^ 4 6 3 fc. 

'HNMRCC D CO: 6 « 2 . ! 5 (3 H. s. 
-COCHO, 4.28~4.88(4H.a. H,'. 
H,'), 5. I 2(1 H. dn. H,\ J F = 4 6.6 
HO, 8.3 2(1 H . s. HO. 

"FNMRCCDCOCTFAfftt); 113. 
I PPa. 

NT-CHiCHF CHtOH 
I - (2 , -7*:ta-3 , -7-lrh*S'7'a£ 
*)-3-iho - I ,2,4 - I* 'J 7 7 — /M 2 

0 s*( 1 . 8 ! hoDU 2 XH CQtm*.. SfiT- 

- 3 - t Ka*i/7ofc;;t,)-3--ha- I .2. 
4 - h 7*/- A/ 2 3 Oiy^f#/^. 

, HNMR(CDCC 9 ): <5 = 3.58-4.I5 
(2 H . «. H,', H,*), 4.4 4— 4. 6 8(1 H. 
a. H.a'), 4.7 2 — 4. 8 5(1 H. a. H.b'X 

'HNMR(CDCIi): £-4.28-4.56 
(2H, ■. H,'), 4.73(2H. q, H,". JH 
, - - C F,» 9 Hz), 5.6 8(1 H . dt. H . 
JH,'-Hi'-9Hi» J Hi' - Hi'»6 H«)» 
6.74(1 H . dt, H*' . J Hi' - H% - 9 Hz, 
JH,'-H,>6H2), 7.9 2(1 H. t. H.). 

l, FNMR(CDCfl,)(TFAS$); -4.6 
PPa. 

, HNMR(CDCtfj): £ = 4.28-4.56 
(2 H. .. H.*), 4 .7 3(2 H. q. H,*. J C 
F,= 9Hz), 6.4 2(1 H. dl, H,'. JH,= 

1 4 Hz, J HZ = 5 Hz). 7.00(1 H . dt . 
Hi' JHi'-H/" I 4 Hi, J H - H = 2 
Hz), 7 . 9 2 ( I H . s. H.). 

,# F NMR(C D Cfij)(T F Afi$); -4.5 
ppa. 



^«fia¥2-76861 (11) 

5.02(1 H . da. H . J Hi* - F ■ 4 8.2 
Hz), 8 .3 0(1 H. s. H t )• 

' • F NMR(C D Cfij)(T F Afi^); 115. 
4 ppn. 

W&M 9 

NT-CHtCH-CH-OCH,CP, 
2,2,2-F'J7^^oi^-/H . 9 a$(2 
7«olUv;***;/5.0*G£igti\ 

ft* i .09(1 8aaoi)£to**, co&£ 

*6 0fCl»,«llS[||U;^, l-(2\3 -i 
rf*;/rafc-/l/)-3--ha- J .2,4 - h'J 
77-* I . 59(8 . 8moI)62'***;' 5 .0z* 
U»W* I 0#RflT'#T, ffiTK, 

$ *U 2 0*}R8fa&Elo£ tf fc. 

A?oThT?MWMl, 1 -C3'-(2\2\ 
2' - h>J7^^oxf + y)-2 , .3'-7'o^ 
i^]-3--ho - I .2.4 - Mi 7 7- /I/O 

«aw 1 0 

NT-CF-CF-CF, 
3 - - h o - l ,2.4 - h <J 7 7 - * 3 . 0 9( 2 
6aaol)*#K* h 'J OA 7 . 0 9(6 6«aol)-t^ 
/*A,*fi,U7 i K7 5*CU/$tf «* t+, 6-7-; 

Y*i37J+?arr hV$ttttmL, l-(l\2\ 
3*.3'.3'-^V^7**o7o^^A,)-3- 
-Fo - I .2.4 - MJ 7 7 — A> I 5 3 t - 
l',2 , ,3 , .3 , ,3 , -^>^7^to7 , ok» 
-3-.£.ho-l.2.4-hVr7-*670i9 

1 -(l'.2 , ,3 , .3'.3 , -'<y^7^*or 
o ^ ji/i,)- 3 - - F a - 1.2.4 - HJ77- 

'HNMR(CDCC); 5*8.5 8(1 H . s. 
H t) 




' • F NMR(CD C C a ) ( T F Afi^); 67.0 
ppm, 2 0 . G ppo, 11.2 ppo, 

•HNMR(CDCJi)i <5 = 8. 6 9 (1 H. s. 
H i) 

'•FNMRCCDCOdP ASf); 8 5.2 
ppo, 4 8.2 ppo, 10.9 ppd» 

I - (l , .2 , ,3 , 1 3 , .3 , -^V^7^to7' 
o^-^)-3--»-o - 1 ,2.4 - h 'J 7 7- 

'HNMR(CDCflj): 5 = 5.31-6.10 
(I H, a. Hi'), 8.74(1 H. d . H$) 

1 * F NMR(CD C C > ) ( T F AS$); 131. 
7 ppru 2 3.9 ppou 7 . 5 ppou -4.7 ppn, 

mmn \ \ 

NT-CF.CF.H 
3-iFo-|,2.4 - PJ77-*I .0»(8 
. 8uol)&lttft4- h !/ 9/» 2 . 0f(1 9onol)^y 
/ **+7U2*7 i K2 5«*U?iS«l, 4 - 7 v ft 



^» IB ¥2-76861 (12) 

r.2'.2'-rh77^^ox^^)-3--h 
o - I .2.4 - H !/7 7-*3 I 8«9*?# 

1 H N M R (C D C tfi) ; 6 - 6 . 5 4 ( J H . tt, 
H,\ J Ht-Fi' = 5 2 Hz, JHrF/H 
Hz). 

"FNMR(CDCj,)(TF AS^); 58.5 
ppo, 2 2.5 ppa, 

NT-CH.CHCH.F 
O H 

I -(2* . 3' -Xtf + i/T'a f/U)- 3 - - h 
o-l,2,4-MJ7 , /-A'. I . I I * ( 6 . 5 2 
«ool)£****> I OiGlcfcWU C-©7&&£ 
SSt'fitHLttJi'i, f 'j > • 7 irftttC* 5 



Y**7/*?o7h/774 U J: OMfit (»tt: 
^oo+A^/^y-*), I -(3 ' - 7/U* 
o - 2 ' - t Ko + ->/ok»-3--ho - 1 , 
2.4 - h «; 7 7-* 3 4 0 it6f*fc. 

'HNMR(CDCJj); 5 = 4.36^-4.70 
(3 H . «. Hi', H /) 

4 . 5 I (2 H .da.H/ . J H,' - F - 4 7 Hz) 

8 . 3 4 ( I H . S . H.) 

'•FNMRCCD CG,)(TF Ail) I 53. 
4 pp« 
»i5E) I 3 

NT-CH,CF,CHiOH(2 5) 
3~(3'--ho - I ' - 7 7 - /!/)- 2. 

2-^7Horott>«2.fli(9 . OmoI) 

OTHF3 Oaafgfc/c, g£Slo5T, -7 0tl: 
NbB H » I .0 0 g ( 2 G.4nflol) 

6tt*UJH*.fc. lV>fe&lz % BF,0(C,H,). 

2 . 5 afl(2 0 . 2 oool)OT H F I 0 o$f£&£. fs| 

tin:^«L/;A^^n, * »k i 19 nan it 
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£4L. fcSU «tt*«®L, 
y^*7At^ttfiiSLr, i-(2 , .2 , -v'7 

o*o - t Ka + ->7ok # //)-3-x^o - I . 
2.4 - h 4 7 7- JUS 5 0i9*fl/:« 

'HNMR(CDCC); <5 = 2 . 9 7 ( I H . t. 
-OH. J « 6 . 5 Hz), 3 . 8 9 (2 H . dt. n.\ 
J H.-OH-6 3Hz. Jh,-F = I3Hz), 
4 .8 4 (2 H, t. Hi*. Jfii* - F -13 Hz), 
8.3 6(1 H . s. HO 

,, FNMR(CDCfi,)(TF ASM): 33. Op 

pa 

fliSE) 1 4 

O 

II 

NT-CHtCH FCNHCHtCHtOCHi 
(3 8) 




3 - (3 - AM - I * - h 'J 7 - 2 - 

7 A,* ar/a fc: * * A> 5 1 OijOvt^t 
> 2 OaCtettU, * h*->X**7 5 > 8 3 0 *1 

L h 9 3-(3'-ifo - I ' - Mi77-A/)- 

3 9 0 *?£m/;. 

<HXMR(DMS 0 -d.): d = 5 . I 0 (2 H. 
d.d. H/. J H,' -H,* = 4 Hz, Jh.'-F- 
2 4 Hz), a . 3 6 ( I H . d. t. H v * , 

J H," -H.' " 4 Hz - J HF" 4 8 

8 . 7 5(1 H. s) 

"F - KM R CD MS 0 -d.)(T FAS^): 
1 I 6 . 7 pp« 
fl&ftl 1 5 

0 
0 

XT-CHiCFiCHiXHCCHi (40) 
3 < 3 ' - ~ K o - I -HJr*/-^)-2.2- 
•/7o^o^t^r;^1.2 I g«> T H F 5 0 

sa-c"2 ?&w*aiu k 

zfi^ft&x^A^OOoGUfcWl, **Lf:. ft- 
*KcK^ > 0 X»"5?te*ftSfc* SSL, 
StL, ftlBtt*^ U ^/••CttKL'C* 3 

-(3' o - I - M 7 '/-*)— 2. 2 - f 

7o^^ok>-(2' -fcKo*>7otf*) 
7; K 2 8 0«f*»fc. 

tt& I 0 2.0-1 0 4 . 0t. 

•H NMR(DMS 0 -de): <J = 2 . 5 4 ( 2 H . 
t. H . J H,'-H t ' = ' Hz), 3.60-4.00 
(4 H . o), 5.5 0(2 H, I. Jh-F^ 8 "^ 
8.5 2(1 11. t. H XH . J Hjh-H,-- 6 Hi), 

9 . 0 0 ( I H . t) 

••F XMRCDMS O -d., TFAfil): 2 
8 . I pp» 

o 

Si 

XT-CHiCFiCKHi (43) 
3-(3*--M - I - h'J77-A/)-2.2 




15na¥2-7G861 (13) 



^tox, SiB-C2e*|!ntt»Lfc. RGfe, THF 

SILt, 3 - (3' - - h o - I — h 'J 7 7-^) 
-2,2-^705ro^ot>-7*h75 K 7 
2 0 ay^rff 

SfeA I 26.5-1 28.2t. 

1 H N M R : <5 = 2.08(3H, s), 3.88(2 
H , dt . H, ( , J h - F - I 6 Hz. J H 3 * - NH 
6 Hz), 5 . I 6(2 H.' t. i H F = I 6 H z), 
8.60(1 H . t. H mi . J Hxn-« 9 ' = 6 Hz), 
9 . 1 2 ( I H. s) 

••FN MR, (DMSO-d. TFAfi^): 
2 8 . 5 ppn 

M&M 1 6 

O 

XT - CHiCFiCHi Ml CCHiCHiO H 
(4 I ) 

3 - ( 3 ' - ^ h o - I - h 'J7 7-A/)-2.2 
-•^o^orcit'^r; > I . 0 1 g© T H F 5 

-^7o^oyof^>K>^^2 0.0g(8 0a 
roO® / 9 J — A* \ 0 Oaflig&U, I 0 36 7 > * 
-7-> * V -/^»^2 0 OoG^ffiTL/-. »T 
Sia-C'3B$p^fa^C, PfHit/:^& 

S^Slt, 3-(3'-ifo - I - h y 7 7- 
^)-2,2-y7o^o7oh , t7i K I 6.6g 

tt& I 4 6.0 - 1 4 7.5 t. 

■HKMRCDMSO-d.): <5-5.24(2H. 
t. J H . F = | 6 Hz), 8 . 2 5 ( I H . br. s), 
8.4 4(1 H . br. $), 9.00(1 H . s) 

'•F - KMRCDM S O -d.)(T F AS*): 3 
0 . 8 ppi 

tt&M I 8 

XT-CHiCFiCHiXHi (39) 
3-(3'--Fo - i - h>J77-A/)- 2,2 
-i/7o*o7'cik , t7; K 8 . 8 g(3 9 . 8 cool) 
5>^TH F I 0 OaSfS&U, £&&ifiT, 

u;a<o, * # rt * o % + b o u \ . 5 2 g( 1 




U % BFj-i-T-Mftftl 6.1 ojOf h 7 t K 

0 7 7 > 5 OffltfySte-Sr, »^<0 £>K#L fcA<* 
tax/;. **Lttd<*4i$l!3ttl?U 

4 B*Pa1fftttL/;. toft. 

ffloTWMcc, 3-(3 , -.-M-i-hyr 

'/ — AO - 2 . 2 - •;7oto7 , ok'il,7; > 9 8 

. 'H-XMR(DMSO-di): 5-3.08(2 
H . t. J HF** I 5 Hz), 5 . 0 C (2 H . t, J Hf 

1 5 Hz). 8.9 7(1 H . s) 

l, F - X M R (DM S O -d.)(T F A S3*): 
3 0 . 3 ppo 



^ttffl¥2-7686i (14) 

g'iftfi) 1 9 

O 

II 

NT-CHiCF,CNHOH(4 4 ) 
3-(3*--ho-| - h V 7 '/-AO - 2 . 2 
-^7^torok^>8>fjn .8 Bg<0/ 9 
J - A< 5 OaCttiftti, t Ko+^TiJ/ttBIS!. 

a«u aaitt^ftttx^A, i o o«a 

*;YA>* 7 U -CWWLr, 3-(3'--ho-| 
- h 'i 7 ■/- ;u)2 . 2 - 7;U* o 7o k"* 

1 1I -NMRCflTt h >); 6 = 3.3 2(1 H . 
s), 5 . 2 8 (2 H. t. J H - F - I o Hz), 8 . 
7 3(1 H . s) 

"FNMRCar* h >): 33.4pp« 



WiS W 2 0 

o 

II + 

NT-CH,CF,CNHCH,CH,NH,C« 
(4 5) 

3-(3'--ho - | - h 'i 7 '/-^) - 2.2 
-^7^^o^ob'^ ^/5.00giOTH 
F 3 0 atfjgfcM, if 1/ > y 7 ; > 5 . 0g£tox 
h. ££-C2 8$fJJ££& % (£ -c « ® c . »fiifc 
t-JSlSt^AUxT, 3 -(3' h o - J - h y 7 

z.0 fi,7 \ h'm®m3 . 2 g*f#/: a 

' H - N M R (D M S O - dO : 5 = 3.40-3 

5 8(4 H. a), 5 .3 4 (2 H. t. J H -F - I 
GHz), 9 . I 3 (I H. s) 

'•F - iVMRCDMS 0 -d.)(T PAS$): 
3 1.4 ppa 

NT - CHiCFfCHiNHCHiCHfOCHi 
(4 6) 

3-(3'--Fo - |' - h V 7'/— A') - 2 



2- y7il^o*/ak^*/|> h * > X * b 7 i 
K I .2 5 g(5 »nol)20^i* •>' r 7 -T A» 5 0 afi&fc 
£2£3lortT## L r:. COig&u, NsBH.O. 
3 8g(I 0moI)6A]jU Jkft6tt!*ttA<9, B 
F.'i-r^lBl . 8efi(l 3 . 5 uoO® i> / 
7U3 O.Gfcftfc, < 9 £ijSTLho 
t 28#fiflfttfU KlcSfflr-4 i*BflJSJ?L 

r-TH/Sft^ F »J 7i<*l$S^Doit74/A »J ttt 

£i6ffiU 'J *y/U* 7 ^-Ctt^L'T, 

3- (3'--M-|'-h';7'/-^)-2.2 
-OVfc*ofv\Zfi,-t ^->xf^7; > 0 . 

1 I Z*k\%h. 
■HNMRCDMS 0 -dO, 5 = 2.8 I (2 H. 

t . Ha- JHAHB-3 H 3.1 2 ( 2 H . t . 
J || p - I 5 Hz), 3 . 3 0 (3 H . s), 3.4 2( 

2 H. t. H Q . J HA HQ 8 ' Hz), 5.08(2 
t. J || - F = I 5 II z), 9.00(1 H.S) 
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,f F - NMR(DMS 0-d,)(TF A£$): 

2 7 . 8 ppn 

su&jjy 2 

0 

!: 

N T - C H i C H F CNHCHiCHtOH 
(4 7) 

3-(3'--ho - I ' - h 'J 7'/*-A) - 2 - 

7/i/toyok^>i/f^5 I o 

> 2 0 nfiUTgW bKo + *>i?Jiri>83 

tt»LT t 3-(3 , --ho - r- M77- 

*7 ; K3 I fli^Hh, 

'H-NMR(DMS O -d,), 5 = 5.1 0(2 
H. d.d, H a • J H A - H B = 4 Hi. J >| - F-- 
= 2 4 Hz), 5.6 0(1 H, d. t. He. J HA-flB 
= 4 Hz. J h- F - 4 8 Hi), 8 . 8 0 (I H . t ) 

••F-NMRCDMS 0-d,)(TFAl«l): 
116.0 pp«(-) 

3-(3'--ho - | - F'J7'/-/l)-2.2 

+ * 5 0 ijU/o fcT ^7 i > 0 . 6 5 i£1jQ 

ttKL, 3-(3'--ho - 1 - MJ7*/-A<) 
- 2 .2 - i* 7 ** o 7o b-7 b?a 

Kl .5 0f*ftfc. HA 6 6.0-6 8. 

7t. 

, H-NMR(DMSO-d..TMS&$): <5 = 
0.9 4(3H.t, J Hi" - HT =6 Hz), I . 5 

3 (2 H .sext. J Hi' H,' ° J Hi' H,' = J 
H,* NH = CH2), 3.2 4 (2 H. Q. JH,' 
H>' = J H i* NH = 6 Hi), 5 . 3 7 (2 H.t. 
J H F = I 5 Hz), 9.1 2(2 H,«). 

"F-NMR(DMSO-d,.TFAfii); 3 
0 . 9 pp«(t. J HF = I 5 Hz). 
5 

O 

il 

NT-CH,CF,C.\H(CH,),CH, (5 0) 




ftfi?I¥2-768Gl (15) 



%iSE|2 3 

O 

NT-CHiCFiCN'HCHtCHi (4 8) 
3-(3'--ho - | -PJ7 7- AO- 2 . 2 
-•>' 7**070 t # * *A/ 2 . 3 6 * 

5 0««i:xf^7 ; y(7 0%) I 

sett, &»l 

ttSL, 3 - ($' - i h a - I - F 'J 7 7 — AO 

I . 7 8f*»fc. HAG 9 . 3«**7 I .or. 

'H-iVMRCOMSO-di.TMSiHI); 6 = 
I . I 7(3 H.t. J Hi" -H," =8 Hz), 3 . 3 
I (2 H. quint. J H i " - Hi* =6 Hz), 5 .3 
6 (2 H A. J H F - I 9 Hz), 9.1 2(2 H.«), 

"F-NMRCDMSO-di.TFAJS*); 3 
I . 3 ppn(t . J H F m | 5 H z), 

m&W2 4 

O 

KT-CHiCPtCNMCIItClliClli (4 9) 

3 -(3* h o - 1 - h'J77«^)-2.2 

- 'J 7 A,* a 7 a tf* * * 2 . 3 6 •>' * 
**>tefc5 OaflUn-^* >A>7 i '/ ! . 8 
toil/;. 

HttU 3-<3 , -iI>ci- | - MJT7-A0 . 

- 2.2 - y 7 Aft a fa M* *sfo<\*r >s b7 £ 
K 2 . I HA 7 3 . G - 7 5 . 8 r. 

'H-NMR(DMSO-d,.TMSl¥); 6 = 
0 .9 6 (3 H.t, J Hi' -H,* =6Hz), 1.1 
0 - I . 7 0 (8 H .a), 3 .2 4 (2 H.q, J Hi' 

- H,' = 7 Hz), 5.3 3(2 H'.t. J HF s I 5 
Hz), 9.10(2 H.b). 

,f F - NMR(DMS O -dt.T F A§^); 3 
0 . 8 ppi(t. J H F = I 5 Hz). 
gi&g^ 6 

O 

li 

N T - C H t C F i C N H C H t C F j (51) 
3-(3'-iho - | - h V 7 7- 2 . 2 

- >' 7 /U* o 7o t'* 2 . 3 G f'J> : J * 




2 . 0*£*JO;l, ft I < ffittL'-;/^ h 'Jxf 
##£S:fcL, ltzglctf&x*/U 2 0 OnGUte 

n^ffli'tttSU 3-(3'-~ho-l-h 

'J 7^oifibr i K 1 . Grfrfl/:. Si&l 0 
3.5-1 0 5.5t, 

'H-NMR(DMSO-d,.TMSSi?l)! <5 = 
4.0 8(2 11 , n ), 5 .4 0 (2 M.t. J H F * I 5 
Hz), 9.90(1 H.s), 9.81(1 H.I.J Hi' 

- H N H « G Hz)„ 

1 • F -NMRCDMS 0 - d« . T F A 

- 8 . I ( 3 F , t , J H F = I 0 Hz), 30.7(2 
F.t.JHF=l4Hz) 

jfl&fll 2 7 

O 

ii 

NT - CHiCFiCNH(CHi)jCFj (5 2) 
0 

NT-CH,CF t CNHCH(CHi), (5 3) 
3-(3'-Aho - I - >'J7'/-^)-2,2 
-i;7^tayot7>K/f^2.3 6 f2> i** 
vteig 5 0 atfU ^vrob>ri>0.65j 

3 - (3* - - F o - 1 - f* *) 7 '/ - A>) 

- 2 .2 - : J ') a 7 a M* >j 7 a M fi, 
7 4 K2 . 2 4 8 3 . 8 - 8 6 . I 

'H - NMRCDMS 0-d..T MS «$); 5- 

1 . 2 0 (6 H.d. J H." - Hi* =6 Hz). 4 . 0 
8(1 H .o), 5.3 6(2 H.t, J HF = I 5 Hz), 
8.9 4(1 H.d. J Hi" -H/ = 8 Hz), 9.1 

2 ( I H.s). 
M F-NMR(DMSO-d,.TFAi*): 3 

I . 0 (I. J H F - I 5 Hz), 
fl/5EJ2 9 



^^»RS¥2-76861 (16) 

3 - ( 3 ' - ~ h a - I - h'J77-^)-2,2 
-iS7A,*a7a\z*'s®/1'A,2.3 6 90 * 

88 2 . 5?£J)0;i; ftl< BflsttA^ h 

fS^^Sit, i*ift*l>ttx**2 0 0 «2U« 

^t-WSIU 3-(3'-iM-I-MJ77- 

o^H7; Kl .8f*fffc. 5 8 . 3 - 6 
I .5t. 

' H - tVM R(DM S 0-di,TMSS¥); 6 = 
I .4 0-2 J 0(4 II .»), 3.23(2 H.q. 
JH,' - Hi' =7 Hz), 5 .2 8 C 2 H , t . J HF 
■ I 5 Hi), 9 .0 2(1 H.s), 9.1 2(1 H.t. 
.1 Hi* - H , - =5 Hz), 

1 • F -NMRCDMS O - d« . T F Al¥); 
- I 3 . 5 (3 F ,t, J II F = I 2 Hz), 3 1.0(2 
F.l.JHF" I 5 Hz). 

O 

NT-CHiCFiCXH-C(CHi)i (5 4) 
3 - (3 ' - - h a - | -Mj7-/-*)-2.2 

-•✓74/^cr7 , af3r>K2.2 2 f©s; 

fc&Uilit^x/U 2 . 0 0*£to*.* ISt?2^ 

Kfc*fc«rft»X*A,2 0 OfttfUfttfift, 

3-(3'--ha - 1 - h'J77-^)-2.2- 
v7^to7ok^ylKt-rf^7; Kl . 2 y 
4r o j»* rt C0.5-C3.Ot. 

1 H - N M R (D M S O - d« • T M S ) : 6 = 
I .4 0 (9 H ,s), 5 .3 0 (2 H.t. J H F = 14 
Hz), 8.3 B(br.t.NH). 9.07(1 H.S), 

"F-XMRCDMSOHi.TPAM): 3 
0 . I ppa(t . J H F ■ N Hz). 

g&PU 0 
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9 

N T - C H , C F , C N H C (55) 

3-(3'-iho-| - MJ 7 '/ - ^ ) - 2 . 2 
- V 7** a 7o tf* >«/ . 3 6*2) j/* 

*tf 5 0 itfU ^D^ot>7; >0.8 

sea, &asu 

fit" S3 U 3-(3'--ho - l - M;r7-/U) 
-2.2-s;7*3ra7otf*>fft5/*o7*ofc: 
A'T; K2 .0 4 I 14.6-1 I 

G . 61C 0 

'H-NMR(DMSO-d,,TMS^); <S = 
0.50—1.00(4 2.9 0(1 H.«0, 

o .3 6(2 H,t, J HF 3 I 5 Hz), 9.1-3(1 
H.s). 

'•F-NMRXDMSO-di.TFAW; 3 
0.9(t,JHF- 1 5 Hz), 
WiSW3 1 

0 

NT- C HiC F tCNH(CH f )iOC HiCHj (56) 



^ RI1HF2-7G861 (17) 
3-(3'--ho - l - h'J7 ; /-/D-2,2 

-•>*7Ji/^oroh^>K>f^2.3 g ?o * 

*1f>j&&5 0*tfUx*/-*7; 
r * I . 6 

S£'&* «ISL, »J iiYA,* 5 LX- 

3-(3 , -xKa-l-M;7 7-*) 
- 2.2 - y7^to^ok^>fii^; - 4,7 

-7 Lot. 

'H- NMR(DMS O -d«.T.MS&9): <J = 
I . I 9 ( 3 H . t . J H i " - Hi* ■ 8 Hi), 3.2 
2-3.7 0(6H.o), 5.3 2 (2 H.I.J MF = 
1 4 Hz), 9,0 8(1 H.s), 9. 1 2(1 H.t. 
j H«* - H,' = 6 Hz). 

1 • F - N M R ( D M S O - de.T F AS^); 3 
1 .0(1, J HF* I 4 Hz). 

gji5E)3 2 

O 

!l 

N T - C H • C F , C N H (C H ,),0 C H , C II , (57) 
3-(3'--ha-| - F V 7 7-*) - 2.2 



- : J 7** a 7a kf* VffiM ** 2 . 3 6 * 
5 0i*U7o'>V -*7; >x**x 
-f-* 2 J^lmi/:, 

ttSU 3 -(3" h o - 1 - h »J 77-*) 
-2,2--;7Jl/ta7ot^>Sro^;-A/ 

7 i Kif*i-f*2. 5 6 

1 H - NMR(DMS 0 - d«.TMSfi$t); 5 = 
1.1 0(3H.t,JH,' - H," = 6 Hz), 1 . 6 

8 ( 2 H .quint J Hi' -H,' «7Hz), 3.1 

0 — 3.6 0(6 H ,o), 9.00(1 H.s), 5.3 
6 (2 H .1. J H F = I 5 Hz). 

••F - NMR(DM S O -d..T F AS$); 3 

1 . I (1. J H F - I 5 Hz). 
3*30*13 3 

O 

NT - CHtC F iC NH(CHt)iOCHi (5 8) 
3-(3'-iha - 1 - h *) 7 7.-*)- 2 . 2 
-v*7/l^o7*ob^>K>f*2.3 O^JOi;^ 
*^>«iJ5 0 «GU 7o »«;-*7« ;/> **x 
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tt»L, 3-(3'-iho-l-h'J77-*) 
-2,2-^7*^o7*ot't>K7o'<;-^ 
7; >^ **x--f*2 . 9 7*£?i/i. 

, H-N'MR(DMSO-d,.TMSfi^); 6 = 
1 .8 0(2H.t.J H,' -H,' ~7Hz), 3.2 
0-3.6 0(7H.»), 5.3 6(2H.t.J H F = 
I 5 Hz), 9.08 ppa(2 H.«) c 

l, F-NMR(DMSO-d,.TFASi?); 3 
I . 2 a. J H F « I 5 Hz). 

m&wz 4 

o 

I! 

NT-CH,CF,CNH(CH,),0H (5 9) 
3-(3'--ho - I - h 7 7-*) - 2 . 2 
->'7*^o7of^>S>?/l/2.3 6 f 2> -7 * 
5 0 «0U 7 a »<;-*7;>l.8?^ 

finite. 

M23L, 3 -(3* -x h o - | - h 7 /-*) 




7 ; K I . 9 5*&9 7 . 0 - 9 9 . 0 t. 

'H-KMRCDMS 0 -di.TMSSV): $ - 
l.60(2H,i), 3 .0 0-3 .G 0(4 H.m), 
4 . 5 0 ( I H .s)> 5.24(2H.t.JHF»l 5 
■Hz), 9.0 0(1 H.s). 

1 • F - NMR(OMS 0 - d • . T F AS$); 3 
0.9(1, J HF s I 5 Hz)i 

S1&E13 3 

0 OH 
ii i 
XT-CHiCFiCXHCHiCHCHi (60) 

3 - (3* - - b a - | - h y 77-iU) - 2 . 2 
5 OuCU^o^y ->l/7 S > I . 8?* 

tt»L. 3 -(3* b a - | - b U 7 
-2.2 - 7 /U * o y o t' * > $ Y 7 7 a /< / 
-/W7 i K I . 8 2 ttA I I 0 . 0 <*- I 

i 2 . 8 r. 

H F = I 5 Hz), 'I .7 0(1 H.s), 9.09(2 
H.«) c 

1 • F - NMRCDMS 0 - di.T F A5f ); 3 
I . 0(1, J H F = I 5 Hz)« 



^»IJB¥ 2-76861 (18) 

'H - NMR(DMS O -d»,TMSfi^); <5 - 
I .0 8(3 H.d, J Hi' - H,* « G Hz), 3 . I 
9(2H.i.JH," -NH=6Hz), 3.80(1 
H.n), 4.8 4(1 H.d, J Hi" -H*' ), 5.3 
4(2 H.tJ HF° I 4 Hz), 9.08(2H.a). 

1 • F -NMR(DMS O-di.TF AS^): 3 
0 . 9 (t, J H F - I 4 Hz), 
0 

0 

II 

NT-CH,CF,CNH(CH,),0(CH,),OH (6 1) 
3-(3'--ho-| - b y 7-/-/U)- 2 . 2 

*-tr>fcft 5 o*eu y 3-^7 ; > 1 . 5 c* 

iS&U i&K&fai: -> V 1j Y fri) 7 2*7: 
tt»L, 3 - (3 ' - - b a - I - h *J 7 7-JU) 

-2.2 - 7 * a 7* o t* * > & r y => - 

7 i K2.06 &.& 7 4 . 5 - 7 7 . 0 X; . 

'H-NMRCDMSO-di.TMSfiHJ); d = 
3.3 0 - 3.7 0 (8 H . ■), S .3 6 (2 H.t. J 

»iaiCfel»«ftW»ttgtt«(ER»n vitro) 
V - 7 9 * t ^-Xni.^i' -fflttUftl** 

*fc*;Ht£fc( i )o&M8i$£fli&****au, 
v-7 9*niai o fiE**?* •> + - uu^s-*? 

LTfc*. ftttJSOV-7 9 ifll&fcWISL*:. 
UU^taL, 3 7-CT6 05>fffl»aLr:S, 

: JO U 5i^J)Dit3 7 1CC7 BRfll&fll. fcfe 
*2>fc&*ER in vitro* LtiJjgl^t. 

(E R in v i vo) 
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K(*?S4L(2 0 0 4 0^1: 4 5 0 n ' 

rf*«itS'cJft*u xa*jsittL*:fai&!*9 a 
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R»-CH,CH-CH,Q 
I 

0 H ' 

-CfcMfcS&a 3Ulfcttffc£.fc(l )*i«fcC<(2) 
*£Ji:tt***, Q - F-C£*{fc£&(l 3)!i, 
Q/J<f&0/Noy >(Br or C 2)7? * -5 it (fc£& 
(I )*«fctf(2)lwJt-<T, <£&STrfa1$s> I n 

c?^U> 7 v &&iP#0c$j-e % ft^^Cl 3)£ 
(2)*ifcfc**£ % (fc£tt(2)<*, ft£&(J 3) 
iOSSti(ER = J .4 9 (5 0 tj. 
fcftttffc(L D, 0 > 3 . 0?A«)*ntl»5. 

W±<D£n<, ^ o >r>E& 7y£ 



«i£#]3 7 

0 0 
I! II 
NT-CH,CP,CNHCH,CH,CNH, 

(62) 

I - ( 3 ' - - h a h »J 7 7 V *) - 2 . 2 - 7 
/l/^D7ot^>ft>f4/xXr^2.0 0 ?(8 . 
4 7 oool 2 OifllC&tfU £-7 

*;t/XXr;Hgi&Jg l.509(i 0.7bo 
oO^tax, * £lc*&{b* 'J 0 A 2 . 0 0 *(3 5 . 

6 mo J)* III*., :n^liST3 0»RSfcff££ 

:n^flfiifLt, I -(3'-- ha h V7'/*) /U) 

- 2* .2' - ^7/U^o7*ot*^>« - 3 - 77 

- y / fUXf^(A)2 .2 0y^?3^ o 
CiOft^^(A) I .8 0 ?( 5 . 8 6flaol)Ui&fil 

7 >*-7> ^ y - 2 Oi^ftJx, MfiT 
3 SSaffSlS* trfc. SlS'dcO^^^zRffiL, 



0^«WSL, KEI-(3 , --Mh'i77'J 
iV)-2 , ,2'-y74/to7Db , ^>K-3-7 
7-A/7 i K 4 3 7 if6fffc« 
'nK«R(DMS0-d.):<5 « 2.40(2H . t. - CH.CO- . 

J*=7U2).3.30- 3. 58(2H.n. - NHCH,- .5.32 

(2H.t.-CH«CP,~ .J = 15Hz). 7.00(111. bs. 

-COHH,).7.50(lH.b6. -CONH,).9.09(in.8. 

H,).9.l4(lH.t.-CO»H- .J = 6H 2 ) 
'•F»«R(DHS0-d.)(T P A£$): 3 1.1 ppa 
3 8 

NT-CHtCHFCHtOCHiCHiOCH. 

(63) 

ik^oA,hK'J>25?(0.27 aoOlcy ^ 
^-bA.7^7 2 0.89(0.2 7«ol)*ftlx, Z ti 
icftKSO . I ifi^rttlil. lOOrTIOB^ROto 
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1HHMRCCDCI,): <5 = 3. 40(3ll.s , -0CH 3 ).3. 45-3.82 
(9i!.n.a,.H».n/ ,n«\-0H).3.84-4.l8 
(l.a.Hi) 

•>i^'»yo'^>l 8 9(0. 1 laol)*v>** 
3 0 OaflU»WL> caiCTKffiffc.rt »J 0^6 . 
29(0.1 tfloO^rtox, 7 0rT'2B*R3/Kl&£ 

tttt*fi«u 3- 

'HN«R(C0«,):5 =2.60(lH.dd.H,aJ I!ib =7llz. 

J ||f = 4Hz).2.82(IH.dd.U ib . 

J ||a -H«.J |t -llt> 
3. 06-3.30(lH.e.H,) 
3.40(3H.a,-OCI! a ) 
3. 46-4.00(611. Hi, II,' Jit') 
3-(2'-> 1 . 2 - x H! * 

•> fa *< > 2 . 0 9( 1 5 aaol)K 3 - - h o - I . 

2,4-h l J7 a /-jU2.0f(18 aaol)£lB*., 



9 or?3fl$R3ta&E£* tffc. E£&<Dfc#u 

h /77^ -cmftftWRL. I -[2'-t Ko 
+ i/-3*-(2"-> !«•*-> xh*>);/afcf;U] 
-3--ha-| ,2,4-HJr'/-^l .89* 
Wis. 

'I!NKR(CDCC): <5 - 322(3H.s . -0CB,). 3. 50- 3. 91 
OH.a.lL' f H,*.H,".-On).4.10-4.32(lfl.a. 
fit' ). 4. 38— 4. 52 (211, n. Hi' ), 8. 43(1 11,8. Ha) 
I -[2'-tKo*-/-3'-(2 - -p< h * > 
xh + -»rot^]-3-;ho-|,2.4-h 
U r I . I 9(4 . 5nool)lC I . 4 - 

7 A>* y 4 K ( D A S T ) 1 . 0 9(6 . 2 aaol)*ffi 



*'/-)^T«ilL, *83$, 28tt*fttiU ftffi 

tlU &S£1-[2 , -7 7t/*a-3 , -(2--> 

Ki/i^i/)^ok'jl]-3-iN - I .2, 

4-M7'/-*500 «9* ft Aco 

'MMRttDCC,):* «3.42(3il.s.-OCn,).3.49-3.92 
(6n,a,II,' ,H,Ml.*).4.48-4.9.0(2H.a.U, t ) 
5. 60(111. da. -H,* .J^. _ F « 45Hz). 8. 42(311. 

B.Hi) 

'•P NMR(CD.Ctf»)(T I 7 A fii£) : 113.00ppa 

NT-CH,CHFCHtOCH»CHCH, 

I I (64) 
O O 
\/ 

C 
/\ 
H,C CH. 

0 9(5 Oiool))tiaxt'; a*fc M > I 8 . 
5 9(0.2oaol)* I .4 -i>***>5 OifiU/S 
WU CflU;k®{t* 'J O 2 . 8 9(5 Oaaol)£ 
toil, 7 0r-C3**(BJto&£G* tf/i. 



-(2,3-nl! + ^a^)-l , 2 - 0 - 4 V 

3-(2.3-xH!+>^otT^)- I ,2-0- 
r;7'ok , 'Jf>rno-^2.3?(l I saol) 
ti J; 3 - x h o - 1 .2.4 - HI 7 "/ - *l . 
8 9(1 6aaol)£ 1 .4 - it * * V > 5 I % 

77^T'*Htflf»l, l-(2 , -tKo*->- 
4 , -^ + V- 6 , ,7 , --fV7ok , 'Jf>y^* 
^^^)-3-iho - 1 ,2.4 - MJ7'/ 
1 . 59*i#A:. 
'HK«8(C0CC): 5 = 1 . 38(3H.S. -CII,). 1.42(3B.s, 
-CH,).3.40-3.83(5H.a.H,' ,H f * . -OH). 

J.70(ia.dd.H r f J H 7 , b e58H2j B6' =6H2) - 
4.80(lH.dd.H r b .J gr a = 8Hz,n [I6 . =7flz). 
4.l8-4.60(4H.a.B,' .Hi* , H/ ).8.39<lH.s. 




n.) 

ho-|,2,4-h'J77-yl/l .0?(3,4 booI) 

u I . 4 - s* * * * > ! o ■$* to il , y x * * r 

$ ;t^7r-MJ7il/^H K(D A S T) I . 
09(6 . 2oaol)*ffiT U MT*. 
fltffRfcStffc. fi£»©»«fc*2««*to** 

»«tt*««x*/l,**T?a«U 

***», 3/ 3 U ttBU 

-7 h V A -Cm«tM8«U, l-(2*-7/U*o 
-4 , -* + 7- 6 , ,7 , -Wvyot , «;f , >^* 
+ -^rf^)-3-iho-|,2,4-Mi7 
7-/M 0 0 
1 l{NHR(CDCCa ) : 5 « 1 . 32(311 . s . -CH») . 1 . 39(3H . 8 . 
-CH a ).3.44*~4.06(6H.«.H3' .115' ,H7').4.08 
~4. 40(111. «.H«* >.4.42— 4-8SC2H.a.n.' ). 
6 . OOClHda Hi' J I1F =48Hz),8.34(m,S.H 5 ) 

J |IF =48llz)8. 31(111. S.1U) 
"FNMR(CDCfi J )(T F Ag^): 113.1pp. 

»flFtfJ«A fit 3 ft (12^16) 

ft a A #H± If Oj 8 (li^lg) 



w »fiB 3 P2-7G8ei (22) 

"FNMR(CD CC,)(T PAfiifl): 113.0ppa 

8/30J4 0 

N T 
I 

CH.CHFCH.OCH.CHCHtOH (65) 
I 

0 H 

1 - (2' - 7 /U* o - 4 ' -**V - 6'. 

7* v t*y t» > 3 - 

-HI-I.2.4-MJ 7 '/-*!. 0 9(3. 4 m 
o!)U 2 N- HCC5 0«fl*ftiiL, 8 0 1C "C 6 8$ IS 

fc. aaa, •!**»« u-&«ft*:/u*y* 

*7Uo^^7^WIL, I -(2' 
- 7 o-4'-**y-6*.7'-;;t Ko + 
>^7'f : ^)-3-xho-l.2,4-hU7 7 
-^ 3 0 0 if* fife. 
■HKMR(CDC40:<S - 3. 42-4. 05(811. ..hY ,H«' . 
BV . -OH, -OK) , 4 . 05— 4.42(1H,«.H«' ), 
4.44-4.81(2H.a.H, , ).6.01(lH.dDi.H2' 
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©Int. CI.' 

C 07 D 403/06 



2 0 3 
2 0 9 
2 4 9 



6742-4 C 
6742-4 C 
6742-4 C 



405/12 
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